recounted in Part I of Misak's beautiful book, stood out for me the most. One was the young Ramsey's principled opposition to the brutal system of bullying and hazing at his boarding school. Misak summarizes this savage system on pp. 30-31 of her book. (Unless otherwise noted, all page references in this review refer to Misak's 2020 biography of Ramsey.) Here is just one telling excerpt:
Each junior was the personal servant of an older student and had to "fag" or "sweat" for him. That meant cleaning the buttons and boots of his Officers' Training Corps uniforms as well as his muddy cricket boots so they gleaned white again, as well as countless other tasks. The juniors [also] had to make the prefects' tea, or afternoon meal, and wash up after ….
Ramsey detested these regular hazing rituals, and towards the end of his tenure at boarding school, he wrote in his diary that he had " [d] ecided to give up sweating juniors." According to Misak (p. 49) , Ramsey even made a bargain with the younger boy assigned to him that he would not be required to do any chores at all for him; in return, the boy was to pay it forward to his assigned junior. In other words, in this episode we see the young Ramsey was a man of principle.
The other aspect of Ramsey's boyhood that caught my attention was his voracious reading habits, which Misak describes on pp. 48-49 of her book. Even at such an early age, Ramsey was a boy who loved the world of ideas, for in addition to his regular coursework at his boarding school, Ramsey devoured dozens of advanced works from a wide variety of fields. Among the many extracurricular books the young Ramsey is reported to have read are David Hume's Treatise on Human Nature, Bertrand Russell's Problems of Philosophy, and G.E. Moore's Ethics. If one were to create a syllabus with the goal of imparting a well-rounded and liberal arts education, one would be hard-pressed to assemble a better collection of classic works.
Cambridge University
The next chapter in Ramsey's intellectual life would take place at Cambridge University, where he would, among other things, study John Maynard Keynes's Treatise on Probability and challenge Keynes's approach to probability theory. Part II of Cheryl Misak's intellectual biography of Frank Ramsey is thus devoted to the young Ramsey's undergraduate years at Cambridge. If there is a common or overarching theme during these formative years in Ramsey's intellectual life (1920 to 1924) , it is his willingness to challenge the most powerful and sacrosanct ideas of such great and legendary scholars and philosophers as G.E. Moore, Bertrand Russell, and Ludwig Wittgenstein. Here, I will limit myself to just one such momentous undergraduate episode: Ramsey's early critique of Keynes's theory of probability.
To appreciate Ramsey's first foray into probability theory, I must first provide some relevant background. The great John Maynard Keynes had published his Treatise on Probability in 1921, and in a review of Keynes's work, none other than Bertrand Russell had called Keynes's Treatise "the most important work on probability that has appeared for a very long time," adding that the "book as a whole is one which it is impossible to praise too highly." (See Russell, 1948 Russell, [1922 , p. 152.) Why was Keynes's work so highly praised? Because Keynes had developed a new way of looking at probability, one which allowed for the possibility of probabilistic truth. For Keynes, probability consisted of an objective or logical relation between evidence and hypothesis, or in the words of Misak (2020, p. 113 , emphasis added), a relation "between any set of premises and a conclusion in virtue of which, if we know the first, we will be warranted in in accepting the second with some particular degree of belief." Ramsey, however, immediately identified two blind spots in Keynes's conception of probability. (See Misak, 2020, pp. 114-115 . For the record, Ramsey published his review of Keynes's Treatise on Probability in the January 1922 issue of Cambridge Magazine, while he was still an undergraduate!) One was Keynes's admission that not all probabilities are numerical or measurable, especially when the truth values of our underlying premises are in dispute. In that case, when we have no idea whether our premises are true or not, Keynes's approach does not allow us to measure the probabilities of our conclusions. For Ramsey, by contrast, all probabilities should be measurable. But the other (more deeper) problem with Keynes's theory was the "objective" nature of his view of probability-the idea that all statements or propositions stand in logical relation to each other. Ramsey denied the existence of these logical relations altogether. Far from being an "objective relation," the strength or weakness of the relationship between two propositions also depended on psychological factors: on one's personal experiences and subjective beliefs. In a word, probability was based on experience, not logic. For students of the common law (myself included), Ramsey's approach to probability may sound familiar, or in the immortal words of the great Oliver Wendell Holmes (1991, p. 1): "The life of the law has not been logic: it has been experience."
Yet, as the saying goes, it takes a theory to beat a theory, and at this stage of his promising career the young Ramsey had yet to develop his own full-fledged theory of probability. Ramsey would finally get around to doing so in the last half decade of his short life, but before proceeding, let's take a short detour to recount two important personal episodes in Ramsey's life: his six-month sojourn in Vienna (see chapter 7 of Misak), and his secret love affair with Lettice Baker (pp. 205-208), who deserves a biography of her own.
In brief, upon the completion of his undergraduate studies Ramsey had decided to spend an extended period of time in Vienna in order to undergo psychoanalysis. (It was during this time that Ramsey received the news of his appointment to a lectureship at King's College. See Misak, According to Misak (p. 161) , at that time "taking the cure in Vienna" was a common pastime for many young Cambridge academics. In addition, Frank Ramsey took full advantage of all that the former imperial capital had to offer, including deep discussions with members of the legendary "Vienna Circle" of anti-metaphysical philosophers, cultured nights at the world-famous Opera, and even some sordid sexual escapades with a Viennese prostitute.
More importantly, within a month of his return to England in the fall of 1924 to begin his teaching duties, Ramsey met Lettice Baker at a Moral Sciences Club meeting at Trinity College.
(It was at this meeting that G. E. Moore read his now famous paper "A defence of common sense." See Misak, p. 205.) Shortly thereafter, Ramsey asked her out to tea, and they quickly fell in love. Among other things, one of the things that struck me the most about the Ramsey-Baker love affair was how they had to keep their amorous relationship a secret (pp. 207-208) until they formally got married in September of 1925. Be that as it may, Ramsey's greatest contributions to the world of ideas, including his theory of subjective probability, were right around the corner.
Ramsey's swan song
The third and last part of Cheryl Misak's beautiful biography of Frank Ramsey ("An Astonishing Half Decade") covers the last five years of Ramsey's life. During the last half decade of his short but productive life, Ramsey made major contributions to a wide variety of fields, including economics, mathematics, and philosophy, but I shall focus here on his contributions to probability theory, for it was during this time that Ramsey developed his own full-fledged theory of "subjective" or psychological probability.
Ramsey developed his new approach to chance in a paper titled "Truth and Probability," which he presented for the first time at a meeting of the Moral Sciences Club in November of 1926. (See Misak, 2020, p. 263. Ramsey's influential 1926 paper was eventually published posthumously in 1931.) In this remarkable paper, Ramsey sketched out an entirely new and revolutionary way of looking at probability. We can summarize Ramsey's picture of probability in ten words: probabilities are beliefs and beliefs, in turn, are metaphorical bets. For example, in Ramsey's own words (quoted in Misak, p. 268) , "Whenever we go to the station we are betting that a train will really run, and if we had not a sufficient degree of belief in this [outcome] we should decline this bet and stay at home."
On this subjective view of probability, we can measure the strength of a person's personal beliefs in betting terms, or again in Ramsey's own words (Misak, p. 271) , a "probability of 1/3 is clearly related to the kind of belief [that] would lead to a bet of 2 to 1." In addition, Ramsey showed how one's bets-i.e. one's subjective or personal probabilities-should obey the formal axioms of probability theory. (As as aside, Misak's biography includes a separate summary by Nils-Eric Sahlin of the technical details of Ramsey's subjective or betting approach to probability. See Misak, . See also Hájek, 2019 .) It is hard to understate the importance of Ramsey's "betting paradigm" of probability. Before concluding my review, then, allow me to call a time out to explain why Ramsey's subjective or psychological theory of probability is so "significant" (pun intended, for my frequentist friends).
First and foremost, Ramsey's betting paradigm fills a huge gap left open by standard probability theory (i.e. frequency theory), for as Misak herself correctly notes (p. 266), frequentist methods can neither "provide an account of partial belief, nor an account of how an individual should make one-off decisions." This blind spot is so enormous and so well-known by now that I won't belabor it here. Instead, it suffices to say that Ramsey single-handedly delivered a serious blow to frequency theory when he developed his subjective theory of probability. Secondly, Ramsey's betting paradigm fills another huge blind spot in probability theory. Before Ramsey, the conventional wisdom so to speak was that some probabilities (especially personal probabilities) were not measureable in any rigorous way. After Ramsey, by contrast, we are now fully able to express any person's partial beliefs, even his subjective ones, using numerical values. How? By converting one's beliefs into betting odds. (As an added bonus, Ramsey's intellectual framework even enables us to determine whether our subjective beliefs are rational are or not, via nowstandard Dutch book arguments. See, e.g., Vineberg, 2016.) In addition, Ramsey's betting paradigm also provides the intellectual foundations for modern prediction markets (see, e.g., Wolfers & Zitzewitz, 2004) , one of the most promising and exciting "mechanism designs" or market innovations of our time (see Arrow, et al., 2008) . Perhaps we should rename prediction markets "Ramsey markets" in honor of Frank Ramsey. In any case, I have blogged about prediction markets many times before, so I won't belabor this third point here. And last, but not least, Ramsey's subjective approach to probability can be used to improve collective decision making via a method often referred to as "range voting" (see Smith, 2000) or "utilitarian voting" (see Hillinger, 2005) or to improve legal adjudication as well via similar methods I have christened "Bayesian verdicts" (see Guerra-Pujol, 2015) and "Bayesian judging" (see Guerra-Pujol, 2019) . Again, perhaps we should rename these alternative methods of voting "Ramsian voting" or "Ramsey voting" in honor of Frank Ramsey. Regardless of the label we choose for these innovations, I can't overstate enough how important and exciting Ramsey's subjective approach is. For now, however, I will conclude my review of Misak's biography with the following personal observations.
Conclusion
Because of my own scholarly interests in Bayesian methods, my review of Misak's biography of Ramsey has been devoted mostly to Ramsey's contributions to probability theory. I now want to conclude my review with a confession and a conjecture. My confession is as follows: When I first read Misak's beautiful biography, I was at first sorely disappointed in two aspects of Ramsey's short life: his six-month sojourn in Vienna, and the open nature of his marriage. Let me explain.
With the benefit of 20/20 hindsight, i.e. knowing that Ramsey would have such a short time to live, I was personally upset by Ramsey's decision to squander no less than six months (!) of his short life to undergo psychoanalysis in Vienna. (For the record, I agree with Sir Karl Popper that psychoanalysis is "simply non-testable" and thus unfalsifiable pseudo-science. See Popper, 2002, p. 37 .) Furthermore, I was also literally disheartened by the open nature of Ramsey's marriage to Lettice Baker because of my own normative or idealized view of romantic love (and my conflation of romantic love with marriage). Like a good Catholic, I believe marriage is a holy sacrament, or put in more secular terms, love should not be a matter of degree; true love requires sacrifice in order to signify what game theorists refer to as "credible commitment" (see, e.g., Schelling, 1980) . But now, having finished reading Misak's biography, I want to make a conjecture and perhaps even (like a good Bayesian!) update my priors regarding these two aspects of Ramsey's life. Although true love might be all or nothing, what if love in the real world is a matter of degree? (Or as an economist might put it, what is the "optimal" level of love?) Also, what if far from being a fruitless waste of time, what if it was Ramsey's extended exposure to psychoanalysis during his six-month sojourn in Vienna that somehow inspired him to develop his subjective approach to probability? After all, beliefs and desires--the raw materials, so to speak, of psychoanalysis--all play a critical role in Ramsey's subjective theory of probability. If so, his sojourn in Vienna was not a waste of time; it was a necessary precondition of his contributions to the world of probability theory! Thank you, Cheryl Misak, for sharing your Frank Ramsey with us.
